Colorectal cancer (CRC) is one of the most common cancer diagnoses among both sexes. Sweden has not yet implemented any CRC screening programme, but a study, Screening of Swedish Colons (SCREESCO), is ongoing. The movement within the health care sector towards a more participatory perspective has led to the increased importance of shared decision making (SDM), and this is suggestively applied when deciding upon screening participation. There is no Swedish questionnaire for assessing the level of SDM in relation to CRC screening. Therefore, the CRC screening module of the National Survey of Medical Decisions was translated and culturally adapted into a Swedish context: the SCREESCO questionnaire.
| INTRODUCTION
Based on GLOBOCAN worldwide estimates, colorectal cancer (CRC) is one of the most common cancer diagnoses among both sexes. 1 The lifetime risk of developing CRC is relatively low while mortality rates are considerably high. 2 Worldwide estimates from GLOBOCAN show mortality rates around 50% for both men and women, 1 and the latest data from Sweden display a similar trend. 3 Modelling studies have shown that screening efforts are cost saving, and together with other aspects, such as the high incidence, the detectable and treatable precursor and the high cost of treatment makes CRC suitable for screening efforts. 2 However, for screening to be effective, it needs to be widely accepted in the target population, and therefore, it is important to study reasons for nonparticipation. 4 Previous results from CRC screening in the Stockholm and Gotland counties revealed an adherence rate of around 60%. 5 Since 2003, the Council of the European Union (EU) have recommended CRC screening with faecal occult blood in men and women aged 50 to 74, 6 and over the past two decades, many organized, population-based CRC screening programmes have been implemented in Europe. 2 Sweden has not yet implemented any nationwide CRC screening programme but a randomized controlled study, Screening of Swedish Colons (SCREESCO), with one primary endpoint to investigate what method is most suitable in Sweden, is ongoing. Other aims include exploring adherence, health economic aspects, and perceived experiences from both participants and nonparticipants, which the present study is part of.
The movement within the health care sector towards a more participatory perspective, where individual preferences and autonomy are taken into account, has led to the increased importance of shared decision making (SDM) 7 and is suggestively applied when deciding upon cancer screening participation. 8 In screening programs, where healthy individuals are approached, it is vital to ensure the autonomy of participants. 9 Therefore, it is desired that individuals make an informed decision, whether it is to participate or not, on knowledge rather than ignorance, misconceptions, or fear. The Informed Medical Decisions Foundation describes SDM as a process that makes it possible for individuals and health care providers to make decisions about health care issues together. In addition, the best scientific evidence and the individual's Values and preferences should be considered when making such decisions. 10 Although there have been several attempts to define SDM, consensus has not yet been reached. The SDM definition in the present study has its foundation in the approach where information about benefits and risks of treatment options and individual values/preference are essential. 7, 11, 12 The definition is based on three concepts: Values/preferences, Involvement, and Information/ Knowledge. Values and preferences include attitudes, behavior, and beliefs from both the individual and the health care professional.
Involvement encompasses engagement from the individual and the health care professional, communication and relationship, and individuals and health care providers' common ground for decision making.
Information/Knowledge includes disease and treatment/health prevention knowledge and treatment/health prevention options. 13 In order to be able to assess the level of SDM in a sample, a valid and sensitive outcome measure is needed. 14 Such an outcome measure should demonstrate evidence of validity, as in this study indicated by including items that reflect a similar underlying unidimensional construct (validity in relation to internal structure) as well as monitoring the level of systematic response processes among the participants (validity in response processes). 14 Finally, evidence of reliability, as in this study indicated by being sensitive enough to detect various levels of SDM, in a sample. To our knowledge, there is no Swedish questionnaire designed to assess the level of SDM in relation to CRC screening. Therefore, with permission, the CRC screening module of the National Survey of Medical Decisions (the DECISIONS study) 8 was translated and culturally adapted into a Swedish context, labelled the SCREESCO questionnaire. 15 The questionnaire requires further evaluation, if it has the ability to assess the level of SDM, with regard to measurement consistency and since questionnaire data are sample dependent. 16 Therefore, the aim of this study, by using the Rasch approach, was to evaluate the psychometric properties of the SCREESCO questionnaire.
Specific research questions were as follows: 
| METHODS
The Rasch approach is named after the Danish mathematician George Rasch. The theory was published in 1960, and it is an approach to assess human performance, attitudes, and perceptions. 17, 18 It was chosen because it provides the ability to transform cumulative raw scores (persons across items or item across persons) into independent linear continuous measures of ability (persons) and difficulty (items). 18 Further, it provides the ability to perform more detailed validity (eg, fit statistics and the investigation of violation to local independence) and reliability (standard errors) assessments in the same analysis, for both items and persons. 19 Whether rating scales are judged to yield valid and reliable measurement depends on the extent to the fit between the empirical data and the Rasch model assertions. 20 The Rasch approach demands an acceptable level of unidimensionality (evidence that a single construct being measured) and then result in additivity (properties of measurement units). These units (logits) should be of the same size (interval), if the data fit the model. 19 
| Sample
In the large nationwide SCREESCO programme, individuals were randomly assigned to one cohort: 
| Measure
The SCREESCO questionnaire encompasses 24 items aiming at measuring SDM: Values and preferences (nine items), Involvement (three items), and Information/Knowledge (12 items). 15 Some items, encompassing all three concepts/subscales, are answered on a 0 to 10 scale from either took no consideration to took great consideration; or not at all informed to very much informed and of no importance to of great importance. Other items were dichotomized before the analyses started, such as those aiming at assessing year) ( Table 1) . Upon our decision, these were dichotomized according to "having knowledge" vs "not having knowledge" based on, at the time, current facts of risk factors and incidence and prevalence of CRC according to relevant statistics. 21 Having knowledge was considered if at least one factor/symptom was correct, regardless of other responses to the same item. The classification was completed together with a specialist in gastroenterology (RH). One item (Information/ Knowledge) regarded personal risk of developing CRC, and this item was also dichotomized (low/medium high risk vs high risk).
| Data collection
An information letter, including login details, was sent to eligible individuals, according to the sample description. Each participant responded to the questionnaire online. If participants wished, for instance, due to lack of computer experience, they could answer the questionnaire by telephone interview with one of the authors, and 77 participants requested this. No reminder was sent out. In total, 1498 agreed to participate, while completion of the questionnaire differed among participants at item level.
| Analyses
Descriptive statistics (demographics) were calculated using the IBM We conducted the analysis by applying a previously used step-bystep procedure 22, 23 and according to the specific research questions presented, to evaluate the psychometric properties of the SCREESCO questionnaire, using the Rasch approach. Since this is the first evaluation of the newly translated and culturally adapted SCREESCO questionnaire 15 and investigation on its ability to assess the level of SDM or not, we analysed both the whole questionnaire together but also each concept/subscale separately. vations contain more misinformation than information. 24 Steps 2 and 3: Validity of internal structure and response processes were investigated by calculation of item and person goodness of fit statistics. Item fit statistics is used to find items that might not contribute to the measure or if local independence is violated (ie, when response to an item is depending on response to another item). 19 The calculations were displayed with MnSq residuals and stan- 20, 25 Item fit was investigated in an iterative process by excluding item by item those items that did not display Infit MnSq within the range of 0.7 to 1.3. This procedure was performed until all items showed acceptable goodness of fit. 26 In order to ensure that the item deletion process was not biased due to sample, the item deletion process was also repeated using a random sampling of participants (n = 750) and then confirmed in the second random sample. Person fit statistics assess to what extent a person's set of responses correspond to what is predicted by the model. 19 For person infit statistics, the following thresholds have been used in previous research, with similar analytical approaches 23,26 and were therefore chosen. A value of ≥1.4 Infit MnSq associated with a z value equal to or larger than 2.0 in not meeting the criteria of acceptable fit to the model. A general acceptance level is that up to 5% of respondents can display nonsatisfactory goodness of fit without violating validity in individual response processes. 22 A further advantage with the Rasch approach is the possibility to display items and persons on the same linear scale, 19 and therefore, a person versus item map was included in the analysis to visually present where items versus persons are located along the logit scale (with equal intervals). The proportion of maximum and minimum scores in the SCREESCO questionnaire was evaluated, as this is an indication of floor and ceiling effects, something that can compromise validity and reliability. It was accepted that up to 15% of the sample could demonstrate minimum or maximum scores without being a threat to validity.
SPSS
Step 4: The Rasch approach demands that a single construct is being measured at a time and that construct are to be underlying the items, ie, unidimensionality. 20 20 In general, 1.5 is considered a threshold capable of separating two groups in the sample, while 2.0 is adequate for three groups. 28 Step 6: Uniform DIF was performed to explore the stability of item difficulty related to gender as well as between those who participated in the screening versus those who did not. The magnitude of DIF was investigated using the Mantel-Haenszel statistics for polytomous scales using log-odds estimators 29, 30 as reported from the WINSTEPS program, using a P value of <.01.
Joint analyses of the whole questionnaire and separate analysis for each concept/subscale have been performed. Firstly, under each subheading, findings from the whole questionnaire are reported and thereafter by each concept/subscale.
| Ethical considerations
The study was approved by the regional Ethics Review Board at Karolinska Institutet, Stockholm, Sweden (No. 2012/2058-31/3). All participants gave their informed consent.
| RESULTS
Participant characteristics are presented in Table 2 and details of the Rasch analysis in Table 3 . In the sample, a higher proportion of women belonged to those declining participation compared with men (P value .003), while women, to a larger extent, had a higher educational level compared with men (P value .001). For individuals giving a "valid" response and a "Don't know" response, the valid response was cho- 
| Validity of internal structure
The whole SCREESCO questionnaire displayed two items demonstrating misfit to the Rasch model: finding bowel cancer early and examination is free of charge, both included in the concept/subscale Values and preferences. After deleting those items, the remaining 22 displayed values within the range of 0.7 to 1.3 ( Table 3) .
For the concept/subscale Values and preferences (nine items), the item infit statistics displayed almost similar misfits ( The conclusion was that the whole questionnaire and the concepts/subscales, except one (Involvement), did generate quite well-matched items, after the deletion of a few items.
| Validity in individual response processes
Person misfit displayed acceptable, or close to acceptable, results for both the whole SCREESCO questionnaire, Values and preferences,
and Information/Knowledge, ie, 7.6%, 5.4%, and 3.9%, respectively (Table 3) .
A person versus item map is shown in The item deletion process was further confirmed using a random split-half technique with two samples, where the item deletion process was initially performed in the first subsample, and the reduced item pool was tested in the second subsample. This approach confirmed that the remaining items demonstrating acceptable goodnessof-fit in the first subsample, also demonstrated acceptable goodnessof-fit in the second subsample for the whole SCREESCO questionnaire and in the subscales as well.
| Unidimensionality by PCA
The raw variance explained by measure was below 50%, and the unexplained variance in first contrast did not exceed 5% for the whole SCREESCO questionnaire (Table 3) .
For Values and preferences (six items), raw variance explained by measure was just over 50%, unexplained variance in first contrast exceeded 5%, while Information/Knowledge (nine items) displayed 73.7% and 3.8%, respectively.
| Person separation index
The separation index was lower than 1.5 for the whole SCREESCO questionnaire, for Values and preferences and Information/Knowledge, ie, neither the whole questionnaire nor the separate concepts/subscales could separate the sample in a minimum of two distinct groups, indicating a low level of sensitivity. in relation to the examination; participating would be time consuming; participating would be free of charge), Involvement (one item:
| Differential item functioning
Before your decision, did you discuss with any care giver?), and Information/Knowledge (two items: How important have newspapers and TV programmes been as information sources regarding screening? Do you think regular screening for bowel cancer for individuals over 60 years of age will lower the risk of dying of bowel cancer?).
| Combination of concepts/subscales
As the findings of the psychometric properties of the concepts/ subscales were mixed, especially for Involvement and the less acceptable properties for Values and preferences, these concepts/subscales were added together (12 items), and the same iterative process was followed ( Table 3 ). Category function displayed acceptable results for the 12 items and the nine items. Item misfit showed three misfitting items, same as above, but after deleting those, all the remaining nine were within the range of 0.7 to 1.3. Person misfit displayed close to acceptable results, raw variance just above 50%, the unexplained variance was reasonably high, and person separation displayed no ability to separate groups (Table 3 ).
| DISCUSSION
The analysis displayed varying psychometric findings with rating scale structure indicating stability for the response structure used and satisfactory evidence of validity of internal structure, for the whole questionnaire and two of three concepts/subscales (Values and preferences and Information/Knowledge), after deletion of a few items (two for the whole questionnaire and three for Values and preferences However, in this qualitative study, we did not specifically study gender differences or similarities 13 ; still, women in the present sample have a significantly higher educational level compared with men ( therefore further explore the impact of DIF onto the measures generated, in order to be able to make valid and unbiased comparisons between groups. Research has also shown that having a more rational decision-making style significantly corresponded to having read more of a bowel-screening leaflet among men and women aged 60 to 70 years. 31 Knowing someone with experience of CRC, having a higher educational level and having attended screening before, also corresponded to having read more of the leaflet 31 .
Because the goal is to have a well-designed screening programme with a high uptake of individuals who have made an informed decision, it is important to know how people make their decisions and what influences the decision-making process. This will assist in directing relevant resources and in determining how information is distributed, and in this way, public knowledge will hopefully increase. Furthermore, whether, and in that case to what extent, health literacy (HL), anxiety, educational level, and other factors play a role in the decision-making process regarding the SCREESCO programme have been investigated within our research group. 32, 33 Regarding Possible explanations for the inability to separate into distinct groups might be that the range among persons and items do not fully match each other and that there is a need for a broader range of items to be able to target a greater proportion of individuals in a sample and thereby their level of SDM. One solution could therefore be to add more items and/or scale steps to the SCREESCO questionnaire. Still, the concept/subscale Information/Knowledge displays a separation index of 1.27, and the person-item map revealed that these items are the ones most spread out along the scale (Table   4 ). However, there is a drawback with items already having fixed answering options or a list of options for the respondent to choose from and also the fact that many of these items were dichotomized.
The ideal situation would be that items and persons correspond to each other, 20 For Values and preferences, items and persons are quite well matched, indicating that these items correspond to this particular sample; still, items appear not to be able to identify a variation in
Values and preferences.
Because Involvement displayed two items demonstrating misfit out of three, no further analyses were performed. However, Values and preferences analysed together with Involvement displayed almost similar results as Values and preferences alone, indicating that these two concepts/subscales may measure a similar concept and fail to discriminate between the two. Still, further work is needed to investigate this and perhaps develop more items to assess Involvement and Values and preferences. Worth mentioning is that it appeared difficult to discriminate between the three concepts in the qualitative analysis as well, and Values and preferences and Involvement were most closely connected. 13 
| STRENGTHS AND LIMITATIONS
Data collection was primarily completed in an online format. There are pros and cons with this approach; on the one hand, it is convenient for the respondent and cost effective, but on the other hand, there is a higher risk of more missing data, and the researcher has less control over the process. However, for the Rasch approach, individuals can theoretically be included in an analysis if they have at least one response; still, "Don't know" responses are not included here, except for items included in the Information/Knowledge concept/subscale, but not the item regarding risk. There is also a risk that those who are not comfortable with the online format choose not to participate.
However, eligible participants had the opportunity to answer the questionnaire through a telephone interview, but the vast majority 
